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1. Lunar Studies 

A. A t l a s e s .  As outlined i n  the Eighth Serai-Annaal Status Report, the 
Cansolidatad Lunar A t l a s  preparations have been Largely confined to  the accuanrla- 
tion of new basic lunar photography, mostly with the 61-inch &bsA telescope a t  
the Cataliaa observatory, but a lso from other sources a8 they bec- available. 
The latter include the 61-inch Naval Observatory full-moon photographs obtained 
a t  Flagstaff (U. S. Navy-ACE), the other Flagstaff telescopes (20", 24", 769, 
8dditi-1 photography w i t h  the Lick 120-inch telescope, and resu l t s  from the 
P i c  du nidi made available through ACIC, S t .  Louis. Before the final Atlas 
selection is made, our staff will spend t i m e  a t  ACXC, St .  Louis, to assess the 
now very volwninoua f i l e  (mer 20,000) of Pic  du l f d i  records (only a -11 
f ract ion of which is of research quality, beva r ) .  
is made on 5 x 7 inch films (eo f a r  mu t ly  Tri-X) a t  the  225 f t  focus (3 arc seconds 
per am), which fits very well each of the 64 fields of the Photograpbfc Lunar 
A t l a s  8od its up-dated rewision, the Consolidated Lunar A t l a s .  
new plates may be substituted €or camplete A t l a s  f i e ldso  The Coasolidated A t l a s  
w s i l l  be photographic (farmat of @e mger Atlases), at scale 1:2 million. 

The new 61-inch photography 

Thus, superior 

The printing of the photographic editions of the and IX Atlases 
was done in Tucson under JPL contract a t  a coPmercfa1 ccxapany, supervised by 
Hr. Whitdcer .  Each atla8 volume contains 170 sheets; the edition was 350 copies, 
therefota, requiring altogether over 51,000 photographs of 11 x 14 inches, bt- 
Weem the two atlases. As with the three Ranger VI1 A t l a s e s ,  we are sa t i s f ied  
that evarything reasonable has been done to  ensure that the Atlases retain the 
f u l l  photographic detail of the originals. 
i s  t o  be d e  early 1966 by JPL- 

The dis t r ibut ion of these Atlases 

V e r p  fraportcmt progress wa8 recently made in systematic photography of the 
The resu l t  i s  tbat already a t  present sub- lunar l i m b  at maximum l ibrations.  

stan'tiaf. improvesent8 can be made i n  mapping and rectifying photograFhe of the 
limb areas. 
t o  follow the production of the Consolidated A t l a s .  
thirr remisfan in  the form of photographic charts, since i t  is v i r tua l ly  impossible 
to  retain the halftone information of photographs excapt by actual photography. 

Zond-3 records . 

We are preparing for the production of a new Rectified Lunar A t l a s  
The plan is  to produce also , 

The new Rectiffed A t l a s  w i l l  include a l so  rec t i f ied  copies of the remarkable * 

8.  The last part of 
the crater diameter and noaenclature studies Is being prepared for publication as 
-cation lo. 70. Thfs publicatton lists the details for  7932 craters, 
eo that the sadre vork, in the form of four quadrant Catalog8 QCalran. LPL Nos. 30, 
40, 50, m), lists positions, diameters, and namencllature for  about 17,000 lunar 
craters on the visible hemisphere (essentially a l l  craters larger than 3.5 km 
d i m  ter) . 

Crater Diaaeters,Coordinates. Kaps. and Lunar Nanenclature. 
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. Tth' 44 associated paps are rather crowded i n  some of the limb regions and 
this defect w i l l  be overcame by the additional publication of a special  lunar 
limb m8p in eight sheets. One sheet is ready fo r  publtcation and the setcasd is about 
half cQmpIetc. 

Ce Physical and Tectonic Studies of the Luaar Surface: Banne r Vfl_Imd Ix b Q O r t 8 .  
'Ihc major e f fo r t  of the T,PL rtaff enwed in 1-r srudies  vas made i n  connection 
w i t h  the preparation of the h q e r  reports. 
presented such a w e a l t h  of new infomation tha t  a research program of a t  lewt 
hx, years warn indicated. In the program for  the main Ranger report the topics 
to  be dealt with bad to be lirited. T&e -in report was emsentially completed 
by the end of 1965; it wil l  be 214 (larsa) pages in print.  It wo composed 
joint ly  by Mesers. Stram, Le Pools, aad the writer. Xr .  Whitakar prodrrPala separate 
report of 20 pager. 
was undertaken in di rec t  support o f  the Ranger evaluation atudfea. 
t r ips ,  both by air  and on the  ground, of the large flaws near Grants and Carrizoto, 
loew Mexico, and to several lesser flows. M r .  Stran attended the ktarr 6eological 
Field Conference and associated f i e ld  t r i p s  in August 1965 organized by the Bev 
York Academy of Sciences and the State  of Oregon, and quartered at  Bend, Oregon. 
Later, Dr. Ikniper receivstbaparsonrl  visit from the Sta te  Geologist, Xr. Dole, 
the invi ta t ion to visit the State  with the promise of 8 geologist guide and LM 
8 i r p h u e  a t  our disposal. 

The Ranger VIXI a d  IX records 

A considerable amount of f i e l d  work on terrestrial lava flaws 
It involved 

'ihir invitation w8 accepted(for August 1966), 

The Ranger report covers approximately half the program envisaged, d t h  the 
¶!he progress in our understanding of the remaining studies to be done in 1966. 

lunar marface, bued on the Ranger reccwds .ad associated ruseair&, hrsr been 

that thta pragiar i r  capleta. 
The Solar Svata. 

aue in the lum hietom of ltlarr rtudies. It should not be M-d, holloaver, 
T k  results w i l l  f igure headly Ln Volume V of 

Amnag. tbe llhv and exciting problepu s t h u l a t e d  by the Rang0r progrm are 
those of got*% s t r ~ ~ t u r e s ,  in lava fields md above subsurface mines. A 
be- vith them studies ha8 been made, v i t h  th8 r e su l t r  dercrtbad in the 
 age^ report. hotber subject is the significance of tha fieolwrqts,?, ~ their 
ortg~n 
t he  Ranger report for progres8 on thir .object also. 

b a a  on the history of th. lopar rotation, aSfarence is made to 

2. Planetary and Laboratory Studice 

Ovcrr IO00 Ugh-rerolutiaa photographs have been abtaiasd of Jupiter a d  
8atlUU pith th8 61-i& kbrttOp8, OD Ngh S p e d  mt8Chr-0 -%- 
rsrrt.8 *tb infrared color fib ham beg~~. Laboratory and f i e ld  etudies &w 
bean made -ring ths infrared mpectrrl dimtribution of h t o  and certain areas 
of the moan r i t h  terrestrial rocks 8nd lava field8. A begirming baa been d e  
with the publtcrt ioa af then8 molts ( m e e  list of publications, Sac. 6) .  

3. W i d e  Band Photometry, 0.3-20 Hicrons 

Dr. Johnson and his amsociatar have nearly finished tbr preparation for a 
hrg8 catalog af photmetty of s m e  U67 bri@t 8tBTB in 8 Colors, g%vlng 
V,U-V, B-V, V-R, V-S, V-J, V-K, V-L rad tha s p c C t r 8 1  m d  hmdnosity clamsatt. 
Thn8-color data for many additional faintar stars are also included. A par t i a l  
l f l t t n g  of ranrlt8 ha8 been published &8 a Supphnent to  Sky and Telescope, a8 
referred to fa the previoua report. 'Lhs catalog of rher original r e s u l t 8  w i l l  be 
published as BO. 71 of the LPL Ca~uuunicationr, which w i l l  have about 140 large 
pag-. 
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Dr. Low has essentially completed the IB scanner t o  be used principally 
a t  20 microns. 
and the observations are scheduled to begin early 1966. The ut i l iza t ion  of t h i s  
equipment on the 61-inch HASA telescope w i l l  require the construction of a high- 
precisian tangent am t o  rentwe aame rematnbg l o s t  motion i n  declination,dis- 
turbing during the scams (precisian required is be t te r  than 0.5 arc seconds). 
This tangent: ann is currently being designed- Its cost w i l l  be somewhat bel= 
$lO,OOO., Observations of the sun have been made a t  20 mlcrcms and 1 tun w i t h  the  
5-foot IR telescope constructed by Dr. Johpscm. The 20 p lunar scans w i l l  be of 
great Laportunce for  classifyfag the ltmar surface in to  thermal (and composition) 
provinces. 

Preliminary tests with the 28-inch telescope have been satisfactory 

A very interesting progrcmr b88 begun under Dr. Lou's direction of observing 
sun, mom, and planets at 1 1 p m  and 300 microns from a specially equipped jet 
flying at  45,000 f t .  This program is conducted a t  the Naval Ordnance Test  
Station a t  Chha Laae, California, jo in t ly  with Dr.  Pierre  St. Amand. Mr- 
Gillespie has paswd the tests for  high-altitude flying and is the LPL observer. 
The f i r s t  obrcrvatiooeof the sun and IWCXI at 1 am look very praaising, The sky 
is nearly a t  0% rrbove 30,OOO f t  on good (dry) days i f  measured at  1 IRE. 

4, Fac i l i t i e s  

The 61-inch &AsB telescope was caapleted during the report period and put 
in to  f u l l  operation October 8, 1965. 
phases of assembly and tes t ing and several improvements needed to be nude during 
t h i s  intanml. A detailed account is found in the HASA report on the telescope 
itself (period 1 April-31 December 1%S). I an sa t i s f ied  that we have succeeded 
in get t ing un axceedhgly good instnaent. The sc i en t i f i c  results obtained with 
it  to date prove tbc excellence of tbe optFcs and the s t a b i l i t y  of the  mounting. 
Rtference has beenmade to  the tangent arm for  fine motion Pn declination that 
s t f l l  needs to he instal led before we can start w i t h  infrared scamring progrcrm 
of moon and planets. 
op t ica l  plats 45 iafihes diameter, mounted in a third cage, for eliminatioa of a l l  
seeing disturbances within the teleircope tube. This project vi11 reqoire another 
year for its completion. The blank fo r  the optical  p la te  (expense approxo $12,0003 
is due early April 1966.* S t i l l  t o  be constructed also is a high-rerolution 
spectrograph. Presently available am a medim-resolution spectrogruph, two lei- 
resolution spectrograpb, an IB1 spectramter, various photaaeters and a p o l p d t e r  
for visual and IB radiations, two 5 x 7 in& cameras, two ?-inch roll-filrscmneras 

and a filar micrometer. 
done w i t h  which I au familiar aad has c a u d  a minimum of thermal di8t.arbance 
during the night obsemations. 
provided w i t h  two epeedo and an off psition, placed in the four qwdrmtr 8t 
the observer8' level, 

The s ta f f  participated heavily in the f ina l  

Also, the telescope should be equihad with a plane-parallel 

t - A C  --a. -s---*\ 
J - b  auQyGwt,  eii 8 H 'i= idi p h t e  bXer Ear aaixtiiita phpt~~g-iiy, 

The dams has less thermal inertia than any ottbr large 

It is .quipped with four large d w t  fmw, each 

I n  addition, the Catalina obaervatory has a 21-inch telescope with 20-€rot 
d-, a =-Inch telescope w i t h  sliding roof, both deecribed in @CY and Telesqm, 
Vol .  27, 100s. 1 and 2, January and Pebruary 1964; a 60-inch Il€ teleacope and 4 
second such telescope d e r  design, with completion schedule for  lata 1966 Q&r 
Force contract), and a 12-inch photometric telescope, A r t  Force owned, that nay 
be removed later. A very important addition has been planned to the Catalirr,, 
obsennrtory, name1y, a 16-inch aperture, @-inch f m s ,  al l - ref lect ing Zdrmr 
system, WLth  8-degree f ie ld ,  designed by our chief optician, Xr, Robert WalPaLd* 
We hope to be able to proceed with the constructfan of thie novel iastnnaer,,r 

t 

*Received April 8, 1966. 
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during the second half of 1966 (completion t i m e  estimated 9-12 months). 
instrument w i l l  be very puuerful for  the study of comets and w i l l  be used by 
Dr. Elizabeth Roezaer, who joins the LPL s t a f f  1 June 1966. A 16-inch telescope 
has beenerected on Rrmamoc H i l l ,  6 miles from the Campus, a t  3200 f t  elevation, 
but some further improveanents are still  reqdred before i t  can be regarded as 
ful ly  operational. An excellent road to  this site was constructed by the 
M v e r s i t y  late 1965 so that thfe obserpatorp w i l l  be very convenient fo r  
future programs involving ccnnetr, asterolds, and other solar-system phanam;eaa. 
We hope in time to add a Cassegrain telescope, especially for polarization 
studies to  supplesseat the 16-€nch. 

This 

5. Site Testing 

Mr. A l i k a  Xierring of the LPL staff  participated 011 the si te- tes t ing program 
on Hauna Kea and Raleakah through the University of Bawaii. 

60 Publications 

Of the  following EpL publications (published, in press or  neatly ready to 
go t o  press) some are on subjects other than planets (LDd infrared observations 
(am3 have been or  are being published ab. non-ISASA funds). 

e. 
51 

52 

53 

54 

55 

56 

57 

58 

59 

of LPL w i c a t i o n s  
'Ilicraaetric HeasUtes of Doable Stars" 
Go V m  BiesbroccDr (56 pages) 

"Atrospheric Sactinction Correctioas in  the Infrared" 
E- L- J*so~ 

"The Absolute Calibratiolr of the Arizona Photaeetry" 
E. L. Johnson 

"Inters te l lar  Bxtfnctioa in the Ga-" 
H e  L. Johnson 

"Infrared Observations of ehe I?eugebauer-Martz-Leighttm 
Infrared Star in Cygnus8' 
E. L o  J O h n s O a ,  P o  J- W, and 0-  Stei-tz 

"Obrervatians of Infrared Stars" 
Hendoza V., and W. 2. Wimieuski 

"Modular Optical T e s t  Xuatrmnent fo r  l 1 w ) - l l , O O O  A" 
S. P. PellicorS, B. 8. Bobad, and To M. T a k a  

"Interpretation of Bgaser V I 1  Records" 
Gerard P e Kuiper (text reprodwed by off set fran JPL 
Technical Report No. 32.700, a umber of critical figures 
and plate8 reworked and improved through new earth-based 
PhotograPhy) 

"Further Observatims on the Ranger VI1 Records" 
Ihnn A. Whitaker (stme treatment as No. 58) 
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62 

63 

64 

65 

66 

67 

68 

69 

71 

O f L P L C o o a m m  ica tion , 
V h e  Reduction of Heasures for Position on a Single 

D. U. G. Arthur 
Lunar Photograph" 

%elenodetic Measures on Yerkes Lunar Photograph lo. 1170*@ 
D. W. G. Arthur 

"The Computation of Selenodttic Coordinates Using the Librations" 
D. W e  G. Arthur 

"Composition of the Surface Layer of #llrs" 
A. 3. Binder and D. P. Cruikshaak 

'Martian Cratering" 
U. K. tIarlxnaam 

"Preliminary Drawhgs of Lunar Limb A r e a s ,  V I "  
A. KO Herring 

l'Obse;rvations of Comet Ikeya-Seki (196SQ 0s llauna gea" 
A* Ke Eerring 

"Photographs of Cape t fkeye-Seki" 
So H. Laraan and D. G. Milon 

"Zite 61-inch lobsA Telescope of the Catalfna Observatory" 
G. P. Xuiper 

"Site survey of Eavaii" 
G. Pa gutper and A. K, lierriq 

"'lhe System of Lunar Craters, Quadrant IV" 
D o  W. G. Arthur, It, He Pellicorf,  and C. A. Wood 

"Eight Color Photometry of Bright Stars" 
Ho L. Johnson (140 pages) 

O t h s r  publicati- bp m staff: 

Arthur, D. W. C., "Dispersion in Selemdetic Positions ae a Frmetion of 
Position on the Disk," IcABaS, 1966. 

Binder, A. B O P  "An Analysis of the Preliminary Mariner 19 photographs'' 
Science (tu 

1965, l'Preliminary Geologic Hap of the Cleome&s Quadrangle" 
- 1 1 ,  July 1, 1964-July 1, 1965. 

- ,. and Cruikshaalr, D. Po, 1966, "Photometric Search for Ahnospheres 00 
E=opa canylaede," fceras 2, 1. 

-8 
&# J. (in prerrs), 

"on the Spectra of the Galilean Sa te l l i t e s  of h p i t e r "  

Burley, J., and Niddlehurat, B. Eb., 1966, "Transient Lunar Bvents: Possible Cawerr," 
-o gin 
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Cdlrshauk, De P. ,  1966, "Possible Luminescence OEt'HertSary, Natt&r@, x, K ) L  

Urbutnn, U. K.,1966, Beview of "The Origin of Ataospheres and Oceans," 
I 
I PoAJS.P., 3, 940 
I 

Rerring, A. K . ,  1965, Observing the b n - P i t o n ,  ~ ~ T e l e e l e ~ - ,  30, 251, 

YohD.m, H. Le, lleadoxa, Vc .  and Wisnicwski, U. Z., 1969, Observatioos of 
"Xnfrared Staxr," &. ze I) LLZ, 1249.. 

J o b a n ,  R. Le, 1965, "Infrared Photoaetry of Ga1axfenI)** &e J. ,  l&, 3.87, 

** "Xnfrared Star8," Skky ssrd TaPeseo~ [in press) 

I 

i 

srrrrrp-s' 1965, "Circumstellar Znfrsred ErPisafon,'' X.A.D. ea&, wL 

Z.B-U.&-., April (in. press).. 

Kuipar, G. Po, 1956, "She Moon and the 1eha;ret Mars," Ln 
P. Mv trurley, Ed., (&XeTe Press), 

i 
1966, "The&tstetion RadFoePetry nt Short rsn Wavelengths," P m i l l g s  

1 
, "Interpretation of p a g e r  hcords," in  U 

I 

! 1 (ia grerr) 0 

I b 

Niddlahurst, Bo Eb., m d  Burleg, Yl, 2%6,  "Catalog of Lunar B v e u u  158% ta 196.6 g i n  pres: 

Whitrlur, B. A,, 1965, "Ranger Exploration of the M o m , "  in B i o a o t r o n a n a h  
m&rrtqm of Smace, Sc&rell anA Stronghold, ads. 

- ,  "The Ranger Block 111 Photographic Recorda,'' in 
-rimenterre Aaalpsss and Interpretatims $in press). 

k lper  and Mise Middlahurrt are general editors of the 9-poluas reties e"5tura and S t e l l a r  
Syrtesaaw of which two appeared during the report perFodP 
b Y  A *  B l a a w  and M o  SclPnLdt; V a l ,  VXTI ,  Stellar Siwcture, edited by L- 8. hller and ID, B1 

Vo1- V, x@_laggic $j~p.rrr%, edited 

ne bughlin,  


